sustain the pH of the solution around 8. After reaction for 24 h, the solution was precipitated in ethanol and washed three times. At last, the white powder of MAHA was dried in vacuum oven overnight. The degree of substitution (DS) of the methacrylic molecules (MA) in HA was detected by 1 H NMR in deuterium oxide (D2O). 1 H NMR (400 MHz, D2O): δ 6.09 (s, 1H, CHH=CCH3CO-), 5.68 (s, 1H, CHH=CCH3CO-), 1.95 (s, 3H, NHCOCH 3 ) (Fig. S1 ). 5.6 g (36.36 mmol) of Cystamine dihydrochloride was dissolved in 20 mL of de-ionized water.
NaOH solution (10 M, 20 mL) and acryloyl chloride (100 mmol) were then added dropwise synchronously at 0 °C for 24 h. Then the raw product was acquired by filtration and washed 3 three times using ice de-ionized water. The solid was purified by recrystallization with ethyl acetate. Finally, the white powder, CBA, was dried in vacuum oven (4.7 g, 73%) [1] . 1 H NMR (400 MHz, DMSO-d6 ): δ 8.31 (t, J = 5.3 Hz, 2H, -CONHCH2-), 6.22 (dd, J = 17.1, 10.1 Hz, 2H, CHH=CHCO-), 6.09 (dd, J = 17.1, 2.3 Hz, 2H, CHH=CHCO-), 5.60 (dd, J = 10.0, 2.3 Hz, 2H, CHH=CHCO-), 3.42 (dd, J = 12.8, 6.4 Hz, 4H, -NHCH2CH2-), 2.82 (t, J = 6.8 Hz, 4H, -CH2CH2S-) (Fig. S2 ).
Preparation and characterization of HA nanogels and DOX-loaded nanogels
Redox-responsive nanogels (HAss nanogels) were prepared by radical copolymerization of MAHA ( Fig. S1 ) and CBA (Fig. S2) . Firstly, MAHA (50 mg) and CBA (60 mg, 0.23 mmol)
were added in 10 mL of de-ionized water. The polymerization was initiated by recrystallized potassium persulfate (K2S2O8) at 81 °C and reacted for 40 min in nitrogen environment. At last, the HAss nanogels suspension was purified by dialyzing against de-ionized water (MWCO = 14 kDa) for 24 h. Similarly, MBA was applied to prepare HAcc nanogels which are insensitive to reductive environment with the same method as contrast. The hydrodynamic diameter and ζ-potential of HA nanogels was detected by dynamic light scattering (DLS) technique (Brookheaven Instruments Co., USA) and Zeta Potential Analyzer (Brookhaven Instruments Co., USA), respectively. Morphological characteristics of nanogels were operated on transmission electron microscope (TEM) (JEOL, Japan) (100 kV). The drug-loaded nanogels (DOX loaded HAss and HAcc) were prepared by mixing a HA nanogels suspension (3 mL, 5 mg/mL) with 1.4 mL of DOX solution (6 mg/mL), and the final pH was approximately 7.0. In order to enclose DOX into the nanogels matrix, the mixture was stirred in dark for 24 h at 37 °C. The resulting mixture was centrifuged with 16000 rpm for 90 min to separate the unloaded DOX and the exterior DOX from drug-loaded nanogels, and the sediment was re-dispersed in 10 mM phosphate buffered saline (PBS) (pH = 7.4, 150 mM NaCl). The amount of DOX in nanogels was measured by using UV/Vis spectrometry (UV-5300, Metash, China) (481 nm), and the weight of the DOX-loaded HA nanogels was Stability and release analysis of nanogels 1 mL (5 mg/mL) HAss nanogels were mixed in 30% FBS or bovine serum albumin (BSA) with different concentrations, and the light scattering intensity and hydrodynamic diameter of the samples were detected at 37 °C by DLS measurement.
In the reduction-triggered degradation experiment, 2 mL of HAss nanogels (5 mg/mL) were mixed with 1 mL of PBS (pH = 7.4) or PBS (pH = 7.4) containing 3 mM , 30 mM or 120 mM GSH at 37 °C. Similarly, the DLS data of each sample were acquired at predetermined period.
The morphology photo of the GSH-treated sample was obtained by TEM. According to the previous work [2] , in brief, DOX-loaded HAss nanogels was enclosed into a dialysis bag (MWCO = 14 kDa) with a known DOX concentration (0.9 mg/mL) and then placed into 5 mL of PBS (pH = 7.4, 5.0, respectively) or PBS (pH = 7.4, 5.0, respectively) containing 10 mM GSH at 37 °C. All the release PBS was collected and substituted with 5 mL of corresponding fresh PBS at predetermined period. The release behavior of DOX from HAcc nanogels with and without GSH at pH 7.4 was measured in the same way. All the release data were obtained by probing the absorbance at 481 nm with the UV/Vis spectrometry.
Cytotoxicity assays
In MTT assays, LNCaP, H22, A549 and NIH3T3 cell lines were applied and the L-02 cell line was utilized as a normal cell model for verifying the biocompatibility of HAss nanogels. All kinds of the cells were seeded in a 96-well plate at the density of 5000 cells per well with incubating for 24 h at 37 °C in cell incubator, respectively, and then 20 μL of free DOX, empty HAss nanogels and DOX-loaded HAss nanogels at prescribed concentrations were added into the medium and incubated for another 24 h in the same condition.
Subsequently, the medium with drug was removed and each well was washed with PBS. Then 
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Supplementary Data of Bio-Distribution of DOX-Loaded HAcc Nanogels
As a contrast, the distribution of DOX in vivo by intravenous (i.v.) injection with DOXloaded HAcc nanogels (4.5 mg/kg DOX eq.) was detected in the same method as DOXloaded HAcc nanogels group. As shown in Fig. S15 , the enrichment amount of DOX in tumor is about 4%, which is more than that of free DOX. And the enrichment amount of DOX in heart is less than 4% and drop rapidly later, suggesting that the HAcc nanogel formulation also contributes to reducing the cardiotoxicity of DOX. 
